Inula oculus-christi L. (Compositae) extract was chromatographed and three sesquiterpene lactones ergolide, gaillardin and pulchellin C were isolated. The structures of these compounds were determined by analysis of their spectroscopic data, and their crystal structures were defined using X-ray crystallography; the isolation of ergolide and pulchellin C is reported for the first time from this species. These three compounds were evaluated for their in vitro cytotoxic activity against MDBK, MCF7 and WEHI164 cells; ergolide and gaillardin exhibited lower and significantly different IC 50 values compared with pulchellin C (p<0.001).
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Cytotoxicity studies in several species of Inula have led to the isolation of many cytotoxic compounds [1] [2] [3] [4] [5] [6] [7] [8] . In our previous study with the aerial parts of I. oculuschristi L. (Compositae), the extract showed cytotoxic activity against MCF7, HEPG2, CACO2, VERO and WEHI164 cells [9] , in the present study, we decided to isolate the compounds with cytotoxic activity. We have chromatographed I. oculus-christi extract and three sesquiterpene lactones, ergolide 1, gaillardin 2 and pulchellin C 3 have been isolated; there is no report of the isolation of the two latter from this species [10] .
The chloroform-soluble part of the ethanol extract from the aerial parts was column chromatographed to afford sesquiterpene lactones, ergolide 1, gaillardin 2 (guaianolides), and pulchellin C 3 (eudesmanolide). The structures of these compounds were elucidated from 1 H NMR, 13 C NMR, COSY, NOESY, HMBC and HMQC spectral data ( Figure 1 ).
The three compounds were evaluated for cytotoxic activity against MDBK (bovine kidney cells), MCF7 (human breast adenocarcinoma) and WEHI164 (mouse fibrosarcoma) cells ( Single crystal X-ray crystallographic analysis data for ergolide 1 and pulchellin C 3 were collected from a CAD-4 Nonius diffractometer with MoKα (λ=0.71073 Å) at 294 Kelvin. Data collection and reduction and cell refinements were performed by CAD4 Version 5.0 [11] and local programs. The structure was solved and refined using SIR92 and RAELS Programs [12] . The structures were drawn by ORTEP-II [13] . Hydrogen atoms were located from the Fourier difference maps. In vitro bioassay evaluation of compounds 1-3 showed that ergolide, gaillardin and pulchellin C exhibited cytotoxic activity; therefore, the cytotoxicity of the plant extract [9] could be related to the presence of these compounds. In all cell lines, ergolide and gaillardin exhibited lower IC 50 values compared with pulchellin C, and their IC 50 values were significantly different from that of pulchellin C (p<0.001). Statistical analysis showed no significant difference between the IC 50 values for ergolide and gaillardin.
It should be mentioned that the study on I. oculuschristi from Montenegro [10] indicated the presence of the guaianolide, gaillardin (yield: 0.083%), and the eudesmanolide, pulchellin E (yield: 0.021%). The geographical and climate parameters might have influenced the higher yield of gaillardin (yield = 2.34%) in our study. Pulchellin C 3 is different from pulchellin E in the acetyl group at C-3, which is replaced by an hydroxyl. Isolation of ergolide 1, gaillardin 2 and pulchellin C 3, along with the isolated compounds from the Montenegro species, supports the previously suggested biogenetic relationship between guianolides and eudesmanolides [14] .
Experimental
General experimental procedures: IR spectra were recorded on a Nicolet Avatar 320, and NMR spectra on a Bruker instrument, operating at 300 and 600 MHz for 1 H and 75 MHz for 13 C. TMS was used as internal standard. HRMS were obtained with a Waters/Micromass Q-TOF Ultima spectrometer. X-ray diffraction data were obtained on an ENRAF-Nonius Turbo-CAD4 single crystal diffractometer. MTT assay: Cell viability was assessed in a micro culture tetrazolium/formazan assay (MTT assay), according to the method of Alley et al. [17] , with some modifications, in the absence and presence of different concentrations of the compounds. The cells were seeded in 96-well plates at 8 x10 3 for MDBK cells and 15x10 3 for MCF7 and WEHI164 cells. The cells were then incubated at 37°C. After 24 h the medium was replaced with fresh medium containing different concentrations of the compounds to be tested. After 24 h exposure of cells at 37°C to each compound, the medium was replaced with fresh medium containing MTT [3-(4,5-dimethylthiazol-2-yl)-2,4-diphenyltetrazolium bromide]; Sigma), with a final concentration of 0.5 mg/mL. The cells were incubated for another 4 h in a humidified atmosphere at 37°C, then the medium containing MTT was removed and the remaining MTTformazan crystals were dissolved in DMSO. The absorbance was recorded at 550 nm. For MDBK and WEHI164 cells, cisplatin, and for MCF7 cells, tamoxifen, were included as positive controls. The statistical analysis was carried out using the ANOVA test with Tukey post test and GSTAT software.
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